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(54) OPTICAL UNIT, PICTURE DISPLAY DEVICE AND PICTURE DISPLAY SYSTEM 
(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate trouble that an optical unit gets larger in 
constitution where all the catoptric elements are housed and held inside a casing of 
the optical unit 

SOLUTION: In this optical unit constituted by holding an optical system including at 
least the catoptric element 81 so as to form an optical path in the inside of the 
casing 14, the element 81 is integrally provided in the housing. In the optical unit 
constituted by holding the optical system including at least the element 81 so as to 
form the optical path in the inside of the casing 14, the surface of the element 81 on 
an opposite side of the reflection surface thereof is exposed to the outside of the 
casing 14. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical unit which is an optical unit constituted by holding in the optical system which contains a 
reflected light study element at least so that an optical path may be formed inside a case, and is characterized by 
preparing the aforementioned reflected light study element in the aforementioned case in one. 
[Claim 2] The optical unit according to claim 1 characterized by making the portion in which the aforementioned 
reflected light study element was prepared inside among the aforementioned cases into the configuration where the 
configuration of the aforementioned reflected light study element was met. 

[Claim 3] The optical unit according to claim 2 characterized by the aforementioned reflected light study element 
having a curved-surface configuration. 

[Claim 4] An optical unit given in either of the claims 1-3 to which the aforementioned reflected light study element is 
characterized by having a die clo IKKU film or a polarization demarcation membrane. 

[Claim 5] An optical unit given in either of the claims 1-4 characterized by considering the portion in which the 
aforementioned reflected light study element was prepared among the aforementioned cases as other portions and 
another object composition in the aforementioned case. 

[Claim 6] The optical unit according to claim 5 characterized by forming the portion in which the aforementioned 
reflected light study element was prepared among the aforementioned cases by polymeric materials. 
[Claim 7] The optical unit according to claim 6 characterized by using the composite material containing a 
polycarbonate or a polycarbonate as the aforementioned polymeric materials. 

[Claim 8] The optical unit according to claim 5 characterized by forming the portion in which the aforementioned 

reflected light study element was prepared among the aforementioned cases by the metallic material. 

[Claim 9] An optical unit given in either of the claims 1-8 characterized by the aforementioned optical system being the 

lighting optical system which leads the lighting light from the light source to an image display element. 

[Claim 10] The optical unit according to claim 9 characterized by the aforementioned lighting optical system being what 

led to three image display elements which decomposed the light from the light source into each colored light of RGB, 

and were prepared for every colored light. 

[Claim 1 1] The optical unit according to claim 10 characterized by the aforementioned reflected light study element 
constituting the relay system for drawing the colored light with the optical path longer than others and colored light to 
an image display element among each aforementioned colored light. 

[Claim 12] An optical unit given in either of the claims 9-1 1 characterized by having the projection optical system 
which projects the picture displayed on the aforementioned image display element. 

[Claim 13] The optical unit which is an optical unit constituted by holding in the optical system which contains a 
reflected light study element at least so that an optical path may be formed inside a case, and is characterized by 
exposing the front face of an opposite side on the outside of the aforementioned case with the reflector of the 
aforementioned reflected light study element. r 

[Claim 14] The optical unit according to claim 1 characterized by making the front face of an opposite side into the 
configuration where the configuration of the aforementioned reflector was met, with the reflector of the aforementioned 
reflected light study element. 

[Claim 15] The optical unit according to claim 14 characterized by the aforementioned reflector being a curved surface. 
[Claim 16] An optical unit given in either of the claims 13-15 to which the aforementioned reflector is characterized by 
being a die clo IKKU film or a polarization demarcation membrane. 

[Claim 17] An optical unit given in either of the claims 13-16 characterized by having formed opening in the 
aforementioned case, and fixing the aforementioned reflected light study element so that the aforementioned opening 
may be plugged up to the aforementioned case. 
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[Claim 1 8] An optical unit given in either of the claims 13-17 characterized by exposing the front face of an opposite - 
side on the outside of the aforementioned case possible [ air cooling ] with the reflector of the aforementioned reflected 
light study element. 

[Claim 19] The aforementioned reflected light study element is an optical unit given in either of the claims 13-18 y 
characterized by forming a reflector in the inside front face of the element main part formed of polymeric materials. 
[Claim 20] The optical unit according to claim 19 characterized by using the composite material containing a 
polycarbonate or a polycarbonate as the aforementioned polymeric materials. 

[Claim 21] The claims 13-18 of the aforementioned reflected light study element characterized by preparing a reflector 
are in the inside front face of the element main part formed of the metallic material, it rubs against it, and is an optical 
unit given in **. 

[Claim 22] An optical unit given in either of the claims 13-21 characterized by the aforementioned optical system being 
the lighting optical system which leads the lighting light from the light source to an image display element. 
[V/iauTi z->j inc optical uttn acvajfuiHg iu cianii ciiaTaciciiZcu vy uic aiurcmciiuuiicu nginuig upucai s^sicm uciiig 
what led to three image display elements which decomposed the light from the light source into each colored light of 
RGB, and were prepared for every colored light. 

[Claim 24] The optical unit according to claim 23 characterized by the aforementioned reflected light study element 
constituting the relay system for drawing the colored light with the optical path longer than others and colored light to 
an image display element among each aforementioned colored light. 

[Claim 25] An optical unit given in either of the claims 22-24 characterized by having the projection optical system 
which projects the picture displayed on the aforementioned image display element. 

[Claim 26] Image display equipment characterized by equipping either of the claims 1-25 with the optical unit of a 
publication. 

[Claim 27] The image display system characterized by having image display equipment according to claim 26 and the 
picture feeder which supplies image information to this image display equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical unit equipped with the optical 

system which contains a reflected light study element at least. 

[0002] 

[Description of the Prior Art] There is a thing of composition as shown in drawing 3 in the optical unit used for image 
display equipments, such as a liquid crystal projector. In addition, this composition is proposed in JP,2000-19634,A. 
[0003] It is decomposed into each colored light of RGB by the mirror groups 104,105,140,150-153 containing a 
dichroic mirror 104,140, and the lighting light which injected the lighting light source 103 is led to liquid crystal panels 
110-112 through a lens 9. And with the color composition prism 102, color composition is carried out, and each color 
picture light modulated by liquid crystal panels 1 10-1 12 is projected on a non-illustrated screen etc. from the projection 
lens 106, and forms a color picture. 

[0004] The optical path length of each colored light of RGB until it results [ from the light source 103 ] in the projection 
lens 106 is constituted so that abbreviation etc. may be spread and may become mutually. Moreover, the endocyst of all 
the above-mentioned mirror groups is carried out to the optical case 101, and they are placed in a fixed position. 
[0005] In addition, although the composition of a liquid crystal projector is indicated by official reports other than this 
example, such as U.S. JP,5651599,B, said 5676442 numbers, and JP,7-1 5537,B, any composition is carrying out receipt 
maintenance of the mirror group (reflected light study element) into the optical case. 
[0006] 

[Problem(s) to be Solved by the Invention] however, form the case of an optical unit in box-like in one as mentioned 
above, and all reflected light study elements inside this case with the composition which carries out receipt maintenance 
In order to secure the volume which arranges the reflected light study element arranged in many cases so that a liquid 
crystal panel, color composition prism, etc. may be surrounded, there is the need of giving large volume to a case the 1 
surroundings rather than the size of optical system (the crevice being left between the case and the reflected light study 
element due to the dimensional tolerance). Therefore, there is a problem of an optical unit being enlarged and also 
enlarging image display equipment equipped with this. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the optical unit which 
consists of this application the 1st invention by holding in the optical system which contains a reflected light study 
element at least so that an optical path may be formed inside a case, the above-mentioned reflected light study element 
is prepared in the case in one. 

[0008] Moreover, it is made to expose the front face of an opposite side on the outside of a case with the reflector of a 
reflected light study element in the optical unit which consists of this application the 2nd invention by holding in the 
optical system which contains a reflected light study element at least so that an optical path may be formed inside a 
case. 

[0009] That is, since the reflected light study element is prepared in the case itself in one, and since it has composition 
equivalent to preparing a reflector in the case itself in the 2nd invention, using a reflected light study element as a part of 
case, the 1st invention enables it to leave a crevice for the outside of a reflected light study element like before, and to 
miniaturize an optical unit compared with a wrap case by the case. 

[0010] In addition, this invention is effective especially in an optical unit to which a reflected light study element is 
arranged so that an image display element, color composition prism, etc. may be surrounded, and the dimension of a 
case becomes settled with the position of this reflected light study element. 

[001 1] furthermore, make the portion (element installation portion) in which the above-mentioned reflected light study 
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element was prepared among cases in the 1st above-mentioned invention into the configuration where the configuration t 
of the reflected light study element was met, or In the 2nd invention, by making the front face of an opposite side into 
the configuration where the configuration of the reflector was met, the above-mentioned element installation portion or 
a reflected light study element is formed into the minimum configuration, and it becomes possible with the reflector of a$ 
reflected light study element to attain a miniaturization from an optical unit's. 

[0012] Moreover, by forming a part for this soma of the element installation portion of the above-mentioned case, or a 
reflected light study element using polymeric-materials metallurgy group material, the intensity of these portions is 
made to increase and it becomes possible to make precision of a reflector good. It becomes possible to secure intensity 
and heat-resistant both sides by using the composite material which contains a polycarbonate and a polycarbonate as 
polymeric materials especially. 

[0013] Moreover, it becomes possible to be able to secure the ease of the work at the time of the manufacture which 
carries out the vacuum evaporationo of the reflector, or sticks it on the above-mentioned element installation portion or 
a reflected light study element, or to perform easily check of a reflected light study element, and exchange as parts by 
considering the element installation portion of a case as other portions and another object composition in a case, or 
considering as the composition which fixes a reflected light study element to a case. 
[0014] 

[Embodiments of the Invention] The composition of the optical unit with which a liquid crystal projector (image display 
equipment) is equipped which is the operation gestalt of this invention is shown in drawing 1 . 
[001 5] In this drawing, 1 is light source lamps, such as a metal halide lamp and a mercury lamp, and 2 is a reflector 
which consists of a paraboloid or an ellipsoid side. 

[0016] 3 is an integrator which consists of the 1st lens array 31 and the 2nd lens array 32, and 4 is a polarization sensing 
element which consists of two or more reflectors 42 corresponding to two or more polarization separation side 41 and 
this polarization separation side 41, and two or more phase plates 43. 

[0017] 5 is a color-separation system which consists of a blue reflective dichroic mirror 51 and a red transparency 
dichroic mirror 52, and 6 is a condenser lens for condensing the diffused light from the polarization sensing element 4 
on the liquid crystal display panels (image display element: ~ it being hereafter called a liquid crystal panel) 10R and 
10G and 10B With this operation gestalt, the optical path length is compressed by using a condenser lens 6 with concave 
lenses 61 and 62. Moreover, 71 is a flat-surface mirror and 72 is a flat-surface dichroic mirror (reflected light study 
element). 

[0018] The flat-surface dichroic mirror 72 carries out the vacuum evaporationo of the die clo IKKU film of blue 
reflection to a transparent glass base material, and is made. In addition, it may replace with a die clo IKKU film, and a 
polarization demarcation membrane may be formed. 

[0019] 8 is a relay system and is constituted from a mirror 82 by which opposite arrangement was carried out by the 
mould relay mirror (reflected light study element) 81 which has two concave mirrors (reflector) inside, and this mould 
relay mirror 81 as catoptric system. 

[0020] The mould relay mirror 81 carries out mirror-plane processing of the two concave surface portions of the base 
material parts (a part for this soma) fabricated by opaque polycarbonate resin, carries out the vacuum evaporationo of 
the die clo IKKU film to these concave surface portion, and is made. These die clo IKKU film makes the light by the 
side of long wavelength penetrate from a red wavelength region while reflecting the light of a red wavelength region. 
And the non-red component light which penetrated the die clo IKKU film becomes heat with base material parts. [0021] 
In addition, the vacuum evaporationo of the polarization demarcation membrane is carried out to the above-mentioned 
concave surface portion, and you may make it make the mould relay mirror 81 . 

[0022] 9G and 9B are the condenser lenses for condensing lighting light (light of a green wavelength region, and light of 
a blue wavelength position) to liquid crystal panels 10G and 10B. In addition, liquid crystal panel 10R is [ the liquid 
crystal panel for green and liquid crystal panel 10B of the liquid crystal panel for red and liquid crystal panel 10G ] the 
liquid crystal panels for blue. 

[0023] 1 1 is color composition prism and two die clo IKKU films which the light of a mutually different wavelength 
region is reflected [ films ] and make others penetrate are formed in the interior. This color composition prism 1 1 uses 
the same prism composition as 3P so-called prism for 3 CCD cameras for projection fundamentally. However, four 
prism is combined in consideration of processability, and the color composition prism 1 1 consists of these operation 
gestalten. 

[0024] 12 is a projection lens which has positive refractive power, expands the color composition picture injected from 
the color composition prism 11, and is projected on a non-illustrated screen etc. 

[0025] base mounting whose 13 carries out fixed maintenance of the color composition prism 1 1 and the projection lens 
12 — it is a member 
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[0026] Fixed maintenance of each above component is carried out at the case 14. Cases 14 are the mold goods which 
used the material which added glass for the unsaturated polyester. Opening 141 ,142 is formed in this case 14, and fixed 
maintenance is carried out at the circumference portion of these openings 141,142, respectively, so that the flat-surface 
4ichroic mirror 72 and the mould relay mirror 81 may plug up opening 141,142. Moreover, the flat-surface mirror 71 is 
being fixed inside the case 14. 

[0027] In addition, after the flat-surface dichroic mirror 72 fixes an elastic spacer to backlash **** at the plug section of 
an optical-path periphery, it is fixed to a case 14 by being inserted in the slot formed in the medial surface of the 
opening 141 in a case 14. [0028] Joint fixation of the positioning of the mould relay mirror 81 is enabled to the 
circumference portion of the opening 142 in a case 14. In addition, it is fixed to a case 14 by making the mould relay 
mirror 81 which forms the fitting slot (nest configuration section) 83 in the periphery of the opening 142 in a case 14 as 
the positioning method of the mould relay mirror 81, and has a corresponding configuration fit in. Under the present 
circumstances, the mould relay mirror 81 is positioned to a case 14 by making the dowel formed in the mould relay 
mirror 81 fit into the locating hole 84 formed in the case 14. 

[0029] However, you may position by [ as making the dowel formed in the case 14 at the locating hole formed in the 
mould relay mirror 81 fit in ], it may hold by the tool the mould relay mirror 81 and whose case 14 are not illustrated, 
and both alignment may be performed, and independent in the fixed method of spring pressurization fixation using a flat 
spring or piano wires, such as adhesion of after positioning with the mould relay mirror 81 and a case 14, a screw stop, 
UV hardening type, an epoxy system, cyano bond, etc., heat welding, and the clip spring 84, - or more than one are 
used and positioning fixation of the mould relay mirror 81 is carried out at a case 14 [0030] In the optical unit 
constituted as mentioned above, it reflects by the flat-surface mirror 71, and incidence of the white lighting light 
injected from the light source lamp 1 (and reflector 2) is carried out to a color-separation system through the 
polarization sensing element 4. 

[003 1 ] Reflecting a part for blue Mitsunari with this blue reflective dichroic mirror 5 1 among the lighting light which 
carried out incidence to the blue reflective dichroic mirror 5 1 , other colored light components penetrate the blue 
reflective dichroic mirror 51 . It reflects by the flat-surface mirror 72, and is condensed by condenser-lens 9B, and the 
amount of [ which was reflected with the blue reflective dichroic mirror 51 ] blue Mitsunari illuminates liquid crystal 
panel 1 0B for blue. 

[0032] Moreover, incidence of the colored light component which penetrated the blue reflective dichroic mirror 51 is 
carried out to the red transparency dichroic mirror 52. among the colored light components which carried out incidence 
to the red transparency dichroic mirror 52, it reflects with this red transparency dichroic mirror 52^ and a green light 
component condenses by condenser-lens 9G — having — the object for green — liquid crystal panel 10G are illuminated 
[0033] Furthermore, it reflects with the 1st concave mirror of the mould mirror relay 81, reflects with the concave 
mirror of the opposite mirror 82, it reflects with the 3rd concave mirror of the mould mirror relay 81 further, and the red 
light component which penetrated the red transparency dichroic mirror 52 illuminates liquid crystal panel 1 OR for red. 
[0034] And each color picture light component which was modulated with each liquid crystal panels 10B, 10G, and 
10R, and penetrated these liquid crystal panels 10B, 10G, and 10R is compounded within the color composition prism 
11, and is injected as a color composition picture light through the projection lens 12. 

[0035] Here, itself makes a part of case by being fixed to a case 14 so that the outside surface (a die clo IKKU film is 
the front face of an opposite side) may expose the mould relay mirror 81 to case superficies. In other words, it becomes 
the same as having formed the die clo IKKU film as a reflected light study element in the case in one. 
[0036] Moreover, it is fixed to a case 14 so that the outside surface (a mirror side is a front face of an opposite side) may 
also expose the flat-surface mirror 72 to case superficies. 

[0037] That is, since the outside of the mould relay mirror 81 or the flat-surface mirror 72 is not covered by the case 14, 
a crevice can be left for these mirrors by the case, and an optical unit can be miniaturized compared with the case of the 
wrap former. 

[0038] And since the base material portion of the mould relay mirror 81 was formed in the form where the configuration 
(concave surface) of two die clo IKKU films is met and has formed the mould relay mirror 81 into the minimum 
configuration, it can attain a miniaturization from an optical unit's. 

[0039] In addition, the optical path of the illumination system of liquid crystal panels 10R, 10G, and 10B which 
intercepted the invasion of the light from the outside can be formed in the space surrounded by the flat-surface mirror 
72, the mould relay mirror 81, and the case 14 by fixing the flat-surface mirror 72 and the mould relay mirror 81 so that 
the opening 141 ,142 of a case 14 may be plugged up. 

[0040] Moreover, the light which penetrated the die clo IKKU film (or polarization demarcation membrane) can be 
made to absorb directly in a base material portion by fixing the mould relay mirror 81 using the opaque base material to 
the position exposed to case superficies as mentioned above. Therefore, the heat generated with unnecessary light 
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processing can be efficiently transmitted to the case exterior. 

[0041] Although there is a possibility that a mirror member may carry out a temperature rise with the heat generated in 
the mirror member with the composition which seals the mirror member using the opaque base material inside a case, 
degradation may arise about the adhesion intensity of a base material and a mirror film, and reliability may fall here, ^ 
according to this operation gestalt, the cooling effect of the mould relay mirror 81 with the air which flows a case 
periphery can be acquired easily, and reliability can be raised. 

[0042] For this reason, a metal can also be used satisfactory as well as a resin as a base material of the mould relay 
mirror 81. 

[0043] In addition, when using a polycarbonate for the base material of the mould relay mirror 81, since it is 
colorlessness, the material color is facing opacificating this and adding carbon, can absorb visible region light now 
efficiently, and also improves base material intensity. By using such a mould relay mirror 81, a miniaturization and 
thermolysis of a dimension can be performed much more effectively. 

[0044] On the other hand, about the flat-surface mirror 72, the light of long wavelength regions other than a blue glow 
carries out outgoing radiation out of a case 14 by fixing to the position exposed to case superficies through the 
transparent glass base material and opening 141 of the flat-surface mirror 72. For this reason, as an optical unit, 
generation of heat by the unnecessary light in the flat-surface mirror 72 can be suppressed. 

[0045] The liquid crystal projector whole composition equipped with the above-mentioned optical unit is shown in 
drawing 2 . 

[0046] In this drawing, 15 is a projector case which holds the above-mentioned optical unit 17, and 16 is a projection 
screen. The projector case 15 is formed in the enclosed type, and is made using the Magnesium alloy. Inhalation-of-air 
fan 19a and ventilating-fan 19b are attached in this projector case 15, and it is made to make cooling in the projector 
case 1 5 perform to it efficiently. 

[0047] Moreover, this projector has a non-illustrated electrical power system, lamp ballast, a picture and a voice- 
input/output circuit, an image-processing circuit, a liquid crystal drive circuit, a speech processing circuit, a 
loudspeaker, an operation switch, etc., and is constituted, and the image information from picture feeders, such as a 
television video computer, is used for the projection screen 16 as display which carries out expansion projection. 
[0048] Moreover, it is made to put the unnecessary light which penetrated the flat-surface dichroic mirror 72 of the 
optical unit 17, and was made to inject out of the optical unit 17 in this projector to the metal plate (for example, parts 
made from light alloys, such as an aluminum case of a power supply unit, and aluminum or a Magnesium alloy) 18 
prepared in the path of the air from inhalation-of-air fan 19a to ventilating-fan 19b. 

[0049] The black paint is applied to this metal plate 1 8 as acid-resisting processing. The unnecessary light which shone 
upon the metal plate 18 is changed into heat, and radiates heat to the external world. 

[0050] Since the unnecessary light which penetrated the mirror equivalent to the flat-surface dichroic mirror 72 was 
applied to the case wall of an optical unit and absorption and thermolysis were performed conventionally, although 
cooling efficiency was not so good, according to this operation gestalt, the unnecessary absorption of light and 
thermolysis can be performed efficiently. 

[0051] Moreover, it is also possible to select glass material with the absorption coefficient high as a glass base material 
of the flat-surface dichroic mirror 72 to a part for part Mitsunari which has a bad influence in liquid crystal physical 
properties taking advantage of the absorption (low spectral transmittance) property in the un- visible ultraviolet-rays 
field in a glass base material. In this case, by giving a mirror coat, the unnecessary light which penetrated the die clo 
IKKU film can carry out reflective advance of the inside of a glass base material, and can perform simultaneously the 
thermolysis to the exterior and optical outgoing radiation processing of a mirror base material to the rear-face side (a die 
clo IKKU film surface is an opposite side) of a glass base material. 

[0052] In this case, since the transmitted light carries out reflective advance of the inside of a glass base material, the 
glass board thickness proportional to the amount of optical absorptions can be simply managed with per same light- 
transmission distance from the case where insertion arrangement is carried out, with thin meat to an optical-path 
rectangular cross as a filter. And a required glass material can decrease by this and low-pricing and lightweight-ization 
can be attained. 

[0053] In addition, although the above-mentioned operation gestalt explained the optical unit used for image display 
equipment, the optical unit of this invention can be used besides image display equipment. Moreover, it is also possible 
to use image display elements other than a liquid crystal panel. 
[0054] 

[Effect of the Invention] By this application 1st invention, as explained above, since the reflected light study element is 
prepared in the case itself in one, and since it has composition equivalent to preparing a reflector in the case itself in this 
application the 2nd invention, using a reflected light study element as a part of case, a crevice can be left for the outside 



Page 5 of 5 

of a reflected light study element like before, and an optical unit can be miniaturized at a case compared with a wrap 
case. Therefore, image display equipment equipped with this optical unit can also be miniaturized. 
[0055] A reflected light study element can be arranged so that an image display element, color composition prism, etc. 
i^ay be surrounded especially, and the effect of a big miniaturization can be acquired in an optical unit to which the 
dimension of a case becomes settled with the position of a reflected light study element. 

[0056] furthermore, make the portion (element installation portion) in which the above-mentioned reflected light study 
element was prepared among cases in the 1st above-mentioned invention into the configuration where the configuration 
of the reflected light study element was met, or If the front face of an opposite side is made into the configuration where 
the configuration of the reflector was met, with the reflector of a reflected light study element in the 2nd invention, the 
above-mentioned element installation portion or a reflected light study element can be formed into the minimum 
configuration, and a miniaturization can be attained from an optical unit's. 

[0057] Moreover, by forming a part for this soma of the element installation portion of the above-mentioned case, or a 
reflected light study element using polymeric-materials metallurgy group material, the intensity of these portions is 
made to increase and precision of a reflector can be made good. If the composite material which contains a 
polycarbonate and a polycarbonate as polymeric materials especially is used, intensity and heat-resistant both sides are 
securable. 

[0058] Moreover, by considering the element installation portion of a case as other portions and another object 
composition in a case, or considering as the composition which fixes a reflected light study element to a case, the ease 
of the work at the time of the manufacture which carries out the vacuum evaporationo of the reflector to the above- 
mentioned reflector installation portion or a reflected light study element, or is stuck can be secured, and check of a 
reflector and exchange as parts can be performed easily. 
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